Abstract Psychologic factors may have a major influence on the outcome of treatment for back pain. Psychologic disturbance is manifest as emotional distress and may be associated with inappropriate symptoms and signs. Few outcome studies describe the patient population in terms of their psychologic profile. Anecdotal evidence suggested that the routine use of psychologic screening tests in British spine practice was rare. An audit of the prevalent use of psychologic testing amongst a selected group of British spinal surgeons was conducted. This was followed by a prospective, double blind comparison of subjective evaluations of patients with formal psychologic tests. The principal aim was to determine how accurately treating physicians could identify psychologically distressed patients. A postal questionnaire was sent to all consultant members of the British Orthopaedic Spine Society. Details of their current practice and frequency of use of psychologic tests was obtained. In a subsequent study, 125 consecutive new patients attending a back pain clinic were initially evaluated by questionnaires and classified as either psychologically distressed or non-distressed. These patients were then interviewed and examined by treating physicians, who then allocated them to one of four psychologic categories, using predefined criteria. The two results were compared and sensitivity, specificity and predictive values for the subjective evaluations were calculated. Sixty-three percent of respondents to the postal survey either never or only occasionally used any form of psychologic testing in assessing back pain patients. The follow-up prospective study demonstrated that experienced spinal surgeons achieved only a 26% sensitivity when trying to identify distressed patients. The specificity for identifying non-distressed patients was 96%. The predictive value of a "distressed" evaluation was 69%. The predictive value for non-distressed patients was 77%. Subjective psychologic assessment of back pain patients has a low sensitivity and predictive value for distressed patients. Formal psychologic screening should be routinely included in the clinical decision making process.
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Introduction
Chronic low back pain remains a poorly understood condition despite intensive research efforts. There is poor correlation between radiological abnormalities and physical disability; patients may respond very differently to the same pathological condition (e.g. lumbar disc herniation) [2, 3] .
The medical outcomes study in the United States has highlighted alterations in general health status after successful treatment of back pain patients. Pain, physical disability and physical role limitation variables of the Short Form-36 questionnaire correlate well with established spinal outcome measures [6] . Mental health and general health perception are less influenced by treatment [10] . Although mental well being and health perception are not substantially altered by treatment of back pain, psychologic factors may nevertheless be a major influence on outcome after treatment. Reviews of failed back surgery emphasise the importance of these psychologic factors and of proper patient selection [14] .
Psychologic distress is a disturbance of emotion and mood where both psychologic and physical symptoms may coexist. These symptoms are an exaggeration of the experience of normal individuals to stressful situations. Distress can be clinically manifest as inappropriate symptoms and signs [15] ; it can be measured as increased somatic awareness and depression. The former may be assessed by the Modified Somatic Perception Questionnaire (MSPQ) [7] . Depression is a common psychologic finding in chronic back pain and may be quantified using the Zung Depression Index (ZDI) [18] .
The Minnesota Multiphasic Personality Inventory (MMPI) has been used as the psychologic assessment tool in many previous studies of low back pain. The MMPI is lengthy and difficult to administer in a general clinical setting. In contrast, the Distress and Risk Assessment Method (DRAM) is easily scored and has been validated on several categories of back pain patient [8] . The DRAM utilises the MSPQ and Zung questionnaires. Patients identified as psychologically distressed using this method are three to four times more likely to have a poor outcome after any form of treatment.
Anecdotal reports suggest that few surgeons in British spinal practice use any formal psychologic assessment. The initial aim of this study was to assess the prevalence of psychologic testing amongst British spinal surgeons. Following this audit, we conducted a prospective study of subjective patient evaluations compared with formal psychologic tests within the setting of a spinal outpatients department. This involved a small group of surgeons from a single specialist spine centre. The main aim of the latter study was to determine how accurately individual doctors identified psychologically distressed patients.
Methods

Audit of British practice
All consultant members of the British Orthopaedic Spine Society were sent a postal questionnaire that sought details of their current spinal practice. The society represents the majority of orthopaedic surgeons that have a declared spinal subspecialty interest. Most have a general orthopaedic practice but 14 members (23%) perform complex or major spinal surgery. The average age of this group is 50 years (95% CI 48-52 years); all members are male. Neurosurgeons are not members of this society.
Besides the number of spinal fusions performed for low back pain each year, each surgeon was asked how often or in what circumstances he employed any form of psychologic assessment. If appropriate, each respondent was then asked to indicate those measurement instruments or tests that were used ( Table 1) .
Comparison of subjective with psychological assessment One hundred and twenty-five consecutive patients were entered into this study. All were new patients referred to either acute or chronic back pain clinics of the two senior authors (JO'D and JKW). At the initial visit and immediately prior to their consultation, each patient completed an MSPQ [6] and ZDI [18] . Patients were seen by either a consultant or a spinal fellow. The consultants were practising spinal surgeons; each fellow had a minimum of 6 months' specialist spinal experience. Each assessing physician was unaware of the results of the above questionnaires. Eight doctors participated in this study; all were males and the average age was 40 years (range 35-55 years). This was an unselected group of physicians that were normally employed in the clinics from which the study patients were drawn. The patients were randomly allocated to participating doctors. Each made an approximately equal number of evaluations and no patient was assessed twice. 
Following a history and examination each doctor allocated the patient to one of four DRAM psychologic categories (normal, at risk, distressed-depressive, distressed-somatic). The criteria for each category were defined prior to the study; they were derived from Main et al. [8] (Table 2) .
Patients below 18 years of age and those whose native language was not English were excluded. Patients with known psychiatric illness, tumours, infections or previous spinal surgery were not included in the study.
At the end of the consultations the completed questionnaires were scored by an independent assessor (KP). The definitive DRAM category for each patient was then derived on the basis of the MSPQ and ZDI scores.
The data were collated at the end of the study and the doctors' assessments were compared with the DRAM categories. To facilitate calculation of sensitivities and specificities the normal and atrisk categories were amalgamated as a "non-distressed" group, and the distressed-depressive and distressed-somatic categories combined as a "distressed" group. A true-positive result was defined as when the surgeon's assessment of the patient as being distressed was later matched by the definitive DRAM category. A true-negative result was when a subjective assessment as a non-distressed patient coincided with the final DRAM category. The sensitivity, specificity and predictive values were calculated. In this context, sensitivity is a measure of the doctors' ability to distinguish as positive those patients that are psychologically distressed. Specificity measures the ability to correctly identify those patients who are non-distressed. In contrast, the predictive value of an abnormal assessment (i.e. distressed patient) relates to the proportion of patients with these DRAM categories who are truly distressed.
The Wilcoxon rank sum test was used to compare groups; analysis of categorical data was by Fisher's exact probability test. The level of significance was taken as p < 0.05. All statistical calculations were performed using a software package (Minitab, v9.2 for Windows, State College, PA).
Results
Audit of British practice
Sixty questionnaires were sent and 47 returned (78% response rate). Figure 1 illustrates the distribution of the number of fusion operations performed by each surgeon. Figure 2 shows the frequency of use of psychometric testing in each consultant's practice; 29 (63%) never or only occasionally used any formal tests. The remainder used some form of psychologic test; the most commonly used were a pain drawing and inappropriate signs test (Table 3) . Seven respondents (15%) referred patients to a clinical psychologist for formal evaluation. There was no significant association between the number of fusions performed per year and the use of psychometric testing.
Comparison of subjective with psychologic assessment There were 59 males and 66 females in the study; the mean age was 45 years (95% CI 43-48 years). Patients attending the acute back clinic had an average duration of symptoms of 4 months (range 2-6 months). The mean Oswestry Disability Score [4] was 45% (95% CI 35%-55%). Those attending the chronic back clinic had a mean symptom duration of 67 months (range 24-96 months). This latter group had a mean Oswestry Disability Score of 57% (95% CI 53%-62%). The patients attending the acute and chronic back pain clinics were compared; they did not differ in age and sex ratio and there was no significant difference in the prevalence of definitive DRAM categories. The distribution of subjective DRAM categories was similar amongst the participating surgeons.
The results from both clinics were pooled and the distribution of DRAM categories is summarised in Table 4 . There were 9 true-positive, 86 true-negative, 4 false-positive and 26 false-negative results. This gave a sensitivity of 26% and specificity of 96%. For patients assessed as "distressed" the predictive value was 69%. The predictive value for non-distressed patients was 77%. Depression was more likely to be missed than anxiety (overall accuracy 12% compared with 30% respectively).
Discussion
There is a high rate of mental distress associated with chronic back pain. One cross-sectional study reported that 77% of patients met lifetime diagnostic criteria of at least one psychiatric diagnosis, with 59% demonstrating current symptoms at the time of their initial consultation [11] . The latter figures should be contrasted with the fact that 63% of the respondents to our survey never, or only occasionally, used any psychologic testing.
The reasons for this infrequent usage of formal psychologic assessment were not explored in the questionnaire. Several respondents commented that widespread adoption of psychologic testing was hindered by the logistic problems of scoring questionnaires in a busy outpatients clinic. Intuitive interpretation of these scores can be difficult for the clinician, which limits their usefulness in the context of a consultation. Current psychologic tests used in the assessment of back pain patients vary in the complexity of the scoring methods. The pain drawing was the most frequently used test in this study; one reason may be that it is simple and quick to administer. As well as documenting the patient's symptoms the psychologic status may be inferred without formal scoring. The initial report of this test demonstrated a good correlation between the hypochondriasis (Hy) and hysteria (Hs) scales of the MMPI [12] . Other authors have not confirmed this relationship [1] . Using a new scoring method for the pain drawing Parker et al. [9] found the test to have poor sensitivity and specificity in identifying distressed patients or distinguishing organic versus non-organic pain patterns. Although many surgeons use the pain drawing it is a crude indicator of psychologic distress. These later studies do not support the usefulness of the pain drawing as the sole method of psychologic screening of back pain patients.
We tested an individual's ability to identify distressed patients in the second part of this study. The setting of the study was chosen to replicate as closely as possible the normal working practices of the unit. Each new patient completes an Oswestry Disability questionnaire and visual analogue pain scale prior to the consultation. The addition of the MSPQ and Zung questionnaires was not a great additional burden to the patients. These are well validated measures of anxiety and depression in back pain patients. The patients assessed in this study had a similar distribution of DRAM categories to a group attending a general back pain clinic [8] .
All doctors were briefed about the study and the criteria for the DRAM categories. This introduced an element of observer bias to the study. In this respect each physician may have been more aware of psychologic distress in 5 (14) a Hospital Anxiety Depression Scale, SM Scale, Pain Self Efficacy Questionnaire, General Hospital Questionnaire 
Total (%) 36 (29) 54 (43) 25 (20) 10 (8) their patient assessments. Our results should therefore represent the "best effort" in subjective evaluations. The results demonstrate that surgeons are generally good at identifying non-distressed patients in a given back pain group (specificity 96%). We did not perform reliability tests of our subjective evaluations. A test-retest method would have been logistically difficult and would have eliminated the "gut instinct" element of this study. In most instances of false-negative or false-positive results the disparity between the subjective and definitive DRAM categories was so great that we believe it unlikely that variation in one category in either direction would substantially alter these results. Many of the patients referred to the chronic back pain clinic had significant disability and had failed to respond to a period of conservative treatment. These patients were potential candidates for spinal fusion. Spinal fusion for low back pain remains controversial and the results are unpredictable. In one study of workers' compensation cases there was only 50% pain reduction in less than half the patients; 30% returned to work, and the remainder received disability benefit after an average of two repeat operations [5] . There are many factors other than the technical competency of the surgeon that influence the outcome in spine surgery. A prospective evaluation of lumbar spine fusion showed strong correlation of outcome with aspects of the MMPI [13] .
It is clear from the above that identification of distressed patients is as important as quantifying disability in assessment prior to spinal fusion. Given the low usage of psychologic tests in British spinal practice, many surgeons must rely on subjective evaluations prior to making management decisions. This study demonstrates that a group of experienced spine surgeons did not accurately identify distressed patients in a typical back pain population (sensitivity 26%). The predictive value for non-distressed patients was 77%. This implies that in a quarter of instances where a surgeon assesses a patient as psychologically "normal" he may be wrong. The latter figure is similar to the success rate quoted in the majority of the literature relating to outcome after spinal fusion [15] . We speculate whether failures in reported surgical series represent inadequate screening of distressed patients. There are few studies examining physicians' ability to identify psychologic distressed patients. Wiltse and Rocchio [16] published a double-blind study indicating that outcome of treatment for disc disease correlated best with the Hy and Hs scales of the MMPI. In this study the pre-operative ratings by the surgeon of the degree to which the patient's symptoms were psychogenic proved to have considerable prognostic value (R = -0.51). These findings conflict with our results but the psychologic grading system used was comparatively crude and had not been validated. Psychologically distressed patients have a worse outcome after treatment [8] . These individuals may be more appropriately treated by psychologic counselling and pain management programmes. We argue that surgery should be avoided in these individuals given the uncertain outcome and potential risks and complications of surgery. This implies that psychologic testing should be performed on all potential surgical candidates.
The prospective study involved a small number of physicians in a single spine practice and the generalisability of the findings may be questioned. The study was designed to reflect normal office practice; the results suggest the need for replication in other orthopaedic settings. Further studies may then provide answers as to how and by whom these patients are best evaluated.
Conclusions
An audit of British spinal practice revealed a low usage rate of psychologic testing when assessing back pain patients. A double-blind comparison of subjective assessment with psychologic testing showed a low sensitivity in identifying distressed patients. We believe that formal psychologic screening should be routinely included in the clinical decision-making process.
The authors present results from a specialist back clinic in a secondary care setting, finding 35 patients (28%) to be psychologically distressed. This figure is similar to the 23% found by Greenough and Fraser [1] and the 29% found by Main et al. [2] . The experienced clinicians in the study by Grevitt et al., using a subjective evaluation, diagnosed distress in only 13 patients (10%) and were significantly more likely to miss depression than somatisation (P < 0.05).
This important study tells clinicians that relying on subjective assessment alone will lead to an under-diagnosis of distress (an extremely important prognostic factor in the treatment of low back pain) and particularly an underdiagnosis of depression, which is a treatable condition. Failure to diagnose depression may be an aetiological factor in failed back surgery. All clinicians involved in the treatment of low back pain should use an instrument to formally assess psychological distress in their patients.
